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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide low rutile type 
hyperflne-grained titanium oxide which has excellent 
dispersibility and has a low halogen content in a vapor 
phase method, and to provide a production method 
thereof. 

SOLUTION: In a vapor phase method where a gas 
containing titanium halide and an oxidizing gas are 
reacted, the raw material gases are reacted while 
controlling heating temperature and heating time, and 
thereafter, dehalogenation is performed, so that low 
rutile type hyperfine-grained titanium oxide in which the 
content of rutile is <5%, and having a high BET 
(Brunauer, Emett and Teller) specific surface area and 
specified characteristics is obtained. 
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CO 0 2 5] :$i^mcoi&)v^;vmmit'^i^yit»m.m'' 

3. (1 9 9 0) JcJ::5i:s ttKSs SHJS^ffi, JtfSa 

mm\^'^wmmi''WM n mjw±-e^ . wm.'^n 

Co 0 2 6] Kik^^-^J'^O. 0 5 g £iti67j< 5 0 m 1 Rt>* 

1 0 ^ u ^-fgy— ^'VKrSfS 1 0 0 /i 1 ^ip^ 
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2. 5 /imJ.XT-C'^§ci:AWSH/\ 
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$51. 0 0 0 -COStS^^I^TT'ffifb^HirS fc^Sift^^t 

CO 0 2 9] n.mmict3\,>rmwLW.=i'(Dmt^^y^m 

[0 0 3 0] — ESiiift^tf :x:&i^!|s^i:-r5»*Ba 
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fgT^^bSCtt^feSo tj^oT. '(Its?. ^tiatcJ;^ 
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[0 0 3 2] *:%W3T-l±. Ea«flfb5^:Sf >'*^tf;yrxi:(S 
t ^B.^ (Mmtit') -r C i: J: t) S^ft^ tS? 
V'^iyiS-t^M+BjSfcfeV^T, 6 0 0 t:W± 1 . 10 0 

0 •CJa± 1 . 10 0 ■C*«k:*0f^LfcK{t:tt;«7X«rf-n 

8 0 0 °c\:a±. 1 , 10 0 °c*jS«;^fifi^f* T o . i # 
UTOB^^Ua, S;jSSl^tcM^-<i:^<li:lcJ;f3, BET 

CO 0 3 3] mmtf-^i^^mi3:k^:h\.^tm{ti&.iS7. 
^sx-r ^.jEfSgrttoiga^ti 8 0 0 "ici.x± 1 , 1 0 0 °c 

*iS*WSb<. Mli:!ifSL<l±9 0 0'CJ-:i±l , 00 
^n, (CVD) v^— >*/h^<f -Siii:*^ 

■\£-§^-m(o-my^^m\t'^^:yi>m<bn^t\^^%i(D<D. sis 
eF*3«ga*^ 1 . 10 0 'cwiic^fts 

[0 0 3 4] E^^^a'XAtKJSWtJi^A^tlKJSA^ 
Jiff f St. *£JS*^fg^S*£;T*fe«5a, RjSraS*^ 

1. 1 oo'c*M?L5Krsv^-vA^i*ft-r5o ^ism 

L$-5o -^-CT. *56^Jtc*3V'T(i8 0 0*'Ca± 1 . 1 
0 0iC*«o;lSS?SS^P^«r0. 1©WT. »SL<ti 
0. 0 0 5-0. 1#. !tft»$L<l±0. 0 1-0. 
0 5#(OS6Hlc-rf.o «S?^e^raA^O. 1 

<^V\ a5S?§iSB#K7!)'! 0 . 0 0 5#*}ST'(*. eaiSft 
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[0 0 3 7] S.lSmP^<DWkm^mm 800 1CW± 1 . 1 

10 0 0 'c^miic-r^rciibicii^ wM^7.(ommi^^ e o 

OtJiti 1.10 O'CWTt^S-rsc: bi/^o 
8 0 0 iCW±fc;^ t) < v^„ HJi^A-XiaKA^ 1 , 

1 0 o°cLy.±X'i6^ tmmm.mit^^i>(0(o^ stcwrt 

(OWI^mtX. 1 0 0°C^ilS;^^f<%l.o 

[0 0 3 8] EaiSfbf-^v^^tyJli^:^;'^^^^^*. egtg 

{b^^f>;!fXl^rMcS*U ^Stt^rxO. 1~20* 

[0 0 3 9] vam{t'^itzy^-&tsmnifi:^tR^-^-ii:^ 
mmisxmifi: raiSfb^^vi^McWL 1 — 3 0^71/ 

iS^titf 5n^-r<%§A':s 3 0*;l/=&®7tTfe<^^^ 
^;^*S;^TfeK^b^;5'vo!RFtt^cKS^iMv^A\ 

*fL^^;*7Xfi*^^S-rsi;, ^^^^HSco^v^igibg^-^ 
>i:^»3§feLTL^-5o i^. K{b1S>5fXtt±. ^^<D 

tf> 7j<^^^$tyK*. cnP.<OK{btt:^ 

40 [0 0 4 0] ^^b^^J^>^DSo^^cJ;?.a^^^gR^i. 7j<i:^ 

m. i^Tmm *^ 0 . 01 jx±ic * 5 * ^ cs^fb^^ 

^»*^C7J<^M;&^$M^-^^^A^5>Aal^filS2 0 o°ctX±5 
0 0 'ClXTxno c i:7!j'i»* Uv\ Mtciif t L < tt7j<i: 

mt^^'^conmitii 0 . 04 j.:i±. ip^s*« 250 

'■Cl;^±4 5 0°Ci.XTT-$)5o tPf^gS*^5 0 0°C^i|gx. 

Si:K{bf-^>'m?o:^^A'«ji*. SfiRgA^iUi-o in 
l^fi«;<)^2 0 O'C^TlHlSiiBttSSOja^A^tSSStcigT 

■rso wjis^tis Kfb9^^>^soDffi^*^ia^jae?07j< 

50 fe?)i/^{i:KJg-r 581;?co«®7j<^Si:B^SJS-rs c i: 
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^ffiJSiJ LooKJg^{b^ll^/c46ti:«7j<fcKfbg^^ >'<D 

[00 4 1] mit'f-^iy t.^mi-^^-m^.mt. i^it^ 

ifiF$b<l±l 0^ffi%W±t?$l.o 7k?^^^#A.f£'^M 
{±200 °CJ.X± 1 , 000 "CLXTJcinf^LTfe < c: i: 

CO 0 4 2] *:f6HJ3fcJ;S{K;l/9^;VgyilSffii6i^Jg{t^:5' 

B E TttaMffli:OIH^S^c^3^/^T:^/^^-^r>^W 

^^fVtt, ±IB<Oiin<. /l'^7b#Ht^*^5%t^T> BE 

T-^.^&T'jfJSL/ctb^ffia*^ 1 0-2 00 m^/ g . 

\y-^-\^msiM.m^^m^^-^xm^^n^ 9 0 %^ 

^•3, A^o. B ET-^SffiT'«iJ^bf=^{t:g^^:/<oita 

^^ffl^Ci (®fflppm) i:bfci:#, fe^F^gptc^ 
$ih.57Nayi/a*^0^CiS6 5 0 k e« "B (kli 
0. 2 0) . j!fSb<ti;0<Ci^650ke» «28 (r 

ttO. 20),<t!?jfftb<aiO<Ci^650ke 
• (kl±0. 1 5) T^p^nSC t^rlfglti^-rSo 
CO 0 4 3] 

CO 0 4 4] Jlfig^Jl : 1 1 . SNmVhr (Nliffl 

«pmi^mi»-r^c «Ti5ibo ) <Di3 7.^m^{t^^y 

2NinVh r7k^a«ril^bfc^{tft:<fX*8 0 0°C 
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Abfco 8 0 OiCJ-X± 1 , 10 0 °C*^0]S5jg?wS^P^ 

*o. \i&trs.^^o\z.nnts.n.^^)KMViUX\k. 4^ 

[0 0 4 5] ti?>nfcKfk^^i^^RliiJeiHie^jo^*p 
iciib. 7j<i:i!{bg^^V(OMStto. 0 2, )[ip^*4 

BET tt^M^A^ 2 2 m2 / g . )V^)V^^it^ OV^ 
10 /l/^^Cr^ilfel/^^o ) AM %. 7j<}ftffitS-^#MltA''9 0 
OHSppm. ^ffi^^WSAM. OOOSfippm-e 
^ofco {ib. BETtk^Sfflti. ft^iif'Fmiitb^ffi 

SiPM^E (^fiOti^D-y-:/! i. 2 30 0) t-PJ 
^ b , ;i/^;l/#*tt^a X SftniSf felt 5 ;i"^7l/S^S 

h'mSlCjritfS-r^t^-^ia^ (H b i:li!§-ri.o ) hiY 
trM^rBfC)!tlSf 5 tr-^'HS^ (H a i:BS-r 

5o ) a^^wtai^rcitm (=i ooxht/ (hf+h 

a+Hb) ) T'feSo ^ (1) tC7Kttmfi^#Wffi 9 
20 0 0K«p pm, 1. 00 0M«ppm 

^Rx vrwm-^^^^mmmmt s o % <t »3 t>is < . 

±^i^#wfflt±s (2) icitmamz 2 m^Xs^^ 

AbT»tiJ$n?.flt^ t? %>/>«^^ffl[^3^bfco 

[0 0 4 6] Sfc. c cT'?ie.nfcKft;^^>«J*<^)S 
%mmm.mni&^^mD 9 o^M^bfcssm. 1 . 1 m 

rnX'^-ofcc iV^Mt^. BETtt^Ea. ^i^M^^ 
S, D 9 0. S.tfx F e . A K S i . S 

(D^^^^m.^m 1 t^-r » 

30 [0 0 4 7] *iifi?!l2 : 5. 9 Nm^/h r(D;«'X4^E3 
tg<k^^'>'^3 ONm^/h rO^?g^XT1&S?bfcEg 
mit=^^y^^:ff:^^l, 0 0 0°Cli:?l^b. 4Nm3 
/h rO^lgi: 1 6Nm3/h r cDTk^^^Jg^bfc^ 

fbttJ'S'x^ 1 . 0 0 0 "ctii^isb, iin^<Dmu:fs:^^ 

5^;?5XS!E*SgStcSAbfc, 8 0 0^U±1. 10 

O'C^S^l^SffiS^P^^O. 0 3#i:;S:^<fc^ti:/^ai 

^^ify -c ;l/^»-fcT®?»iK^«IS{bf-^» >i|»5t5*fill$tt b 
fc. 

40 CO 0 4 8] m<bnrcmit^^>'^Bm.mmt\imp\'tiX 
n. 7Ki:^fbf-^>'M«i:ko. 0 4. ijn^SJt4 5 o°c 

T-fflilg^bfCo Cdl^Xnibntcmit^^^^ii^ BET 

tb^ffi^A^e 5m?/g. /I'^yv-^W^A^syo. 7j<«itb 

J®*^WfiA'« 9 0 0 Kfi p p m, i^tg^^WSA^ 1 . 1 
OOKffip pmT'fe^/co ^ (O lC7Xtttb«55Kllr-Mt 
gOORSppm. 1. lOOKttp 

pm^^tAbTSttl^n^gS^^^aS 0%J;?) tiS 
<, ±ttji|g-g-#ai±> ^ (2) tCtt^MS 5m2/g 
^f^XbTSm$nsfili?5fe'h^^Stfii«:^bfco c: 
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Si^flic^itj 5 9 0 %^«afiiasiJ-fl7SD 9 0 1 . 

#Wffl. SBJitiMI^. D 9 0. Rt>\ Fes A 1 . S 

[0 0 4 9] HfiiSfflJS : 4. 1 \im^ / \v X niSTAfm 
tg^t^^'y^S 6 Nm3/h rOg^:ifXT'#«RL/c:ra 
igft^^^? 1 , 0 0 0 'CtcmU. 3 6 N m 

5/h r<DS^i:2 5Nm3/h r «07j<^^%tl^bfcK 
^k14;*fX5&l. OOO'Ct^f^b. c:ne)<DllSf;t;«-X^ 
5^*'7XiiSJSHSti:#AL^c„ 8 0 0'CJ.X± 1,10 
0 r*SI(OigS»e^H«: 0. 02e>fc:&S<fe3k:?#ai 

[0 0 5 0] ^#e)nfcK^b^^f ^^^s^ati^iaf^tciA 
7}< h ftf ^ ^^Mffitt 0 . 0 6, iip^ftSjjt 3 5 0 1: 

T'SttS^Lfco C'? LTftenfe^ft^^^^a, BET 
tb«ffia*^9 7m2/g. /P^/l/^^^A^ 1 %. TkttW 
1 . 8 0 0 Kffl p p m. ^m^M^if' 
2. 0 0 OSMp pmT'fe-pfco ^ (1) C7j<ttJ±J^^ 
1. 8 0 OS«p pm, ^ffi^^lrS 2, 0 
0 OSfflp pm^f^ALTffdbSSn^^ffiit^^^tiS 0 
%,i:»3feW<. ^tg^^^^fis ^ (2) fcj:tSffi«9 
7 m2/g^f^XbT»t±j^n?){iiJ: t) 

9 0(42. 2 iimX'^r>tc, ;l/^;Hb*v BETJtSS 

^m^mm. mmmm^i. d9 o, rtj. f e. 

A K Si. ScO^m^^^^m 1 JC^-To 
[0 0 5 n hbejfi^Jl : 1 1 . 8Nm3/h rCD75'Xt>c 
E9ti{b^^f>'^8Nm3/h rOS*;<3XT'^|RUf£:ra 

r 3 2 Nm^/h r Tk^^^rl^ LfcK^tlt:«r 

7.^8 0 O'ClcmU <in&<OJl^;tfX^5^;tf^X 
aaSJSSgfc^X U^-c. 8 0 0 •CW± 1 . 10 0 "CSl^JlSO 
llSiSS^K^O. 2#i:^SJ;d(c?^£P3^^;&Rf£;e 

[0 0 5 2] m^^fcmit^-^^^pimmmmimmip 
•ttjiL. yktmit^-^'ynmtto. 02. j!iaR5?affi4 5 
o°CT'flfiiSmLrco coi^rm^ntcmit^^^^it. b 

ETit«ffia*M 9mi/g, ;l/^;I/$^tt$*M 1 

%. 7j<atB^^^W«*^3 0 OS«p pm. ^tg^^^S 
MA'tS 0 Oliap pmX&^fco ( 1) tC7j<aaiti^ 
#=ff ^ 3 0 0 Mffl p p m , ^m^^m 3 0 0 Mffi 

p p m^RK\^rntiif£n^&m^mmi. s 0 % j: t 
ig<, ^ti^^w^ti. ^ (2) Kitmmmi Qm^y 
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0. 8MmT'36:3fc. il^^^Mt^. BETlt«Blls ^ 
miR^^S. ^ffi^^*. D 9 0. RXI. F e. A K 
S i X S (O^m^Sk^^ 1 ic^-To 
[0 0 5 3] lt*«^j2 : 4. 7 Nm'/h r <D**Xl^Eg 

ffi{b5^^>'f&jB?:<fX^8 0 O'Ctc^^L, 3 6Nm3/ 
h T(0^%t 2 5 Nm'/h r tOTk^M^il^Lfc^fb 

ttTffx^S 0 O-Ct^j^U c:ne)©ll*4^x*535** 

10 WU, jBmTOrx^o. 0 8#M-rsJ;9ti:i<tSP'^Jf«^ 

[0 0 5 4] u^nrcmitf-ix>^mm.mwxim^icx 
n, Tkt^fbf^^vsstfco. 0 4. Apf^s*3 5 ox; 

TSfttg^bfco LT?f ^.n/t^fb^^Vii. BET 

itaansa*^ 7 4 m^/ g . 2 %. TkJftm 

2 . 8 0 0 Mfi p p m, 
3. 9 0 OHSp prnTaSofco S: (1) fCTkliaitS^ 

2, 8 0 OKMp pm, ^«al!S#^S 3, 9 

%<tot>{g<. ±^f^-^mmi.. (2) icitsffia? 

4 m^/g^f^ALT^imsn^fflJ; •? 

i9J€Lfc)iSijEt»5fiit*54j^ 9 0 xf^mnmmm^^mD 

9 0 1± 3 . 6 n mT-^ofCo fV'^lUtm. B E TtkS® 

ai, ±m.m^mm. mmmmm. d 9 o , sif . f e . 

A K S U S (O^mS^^^n 1 iC^fc 
[0 0 5 5] JtKCT3 : 5. 9 NmVh rO;«fX«eg 
i^ifb9^^>^3 0Nm3/h r cD^^;^*XT^|RLfcEg 
30 mt^'$'>^^:^7.^l. 10 0°Clc^^L, 4Nm3 
/h r (Omi^t 1 6 Nm3/h r ©TkiSia^'ig^bfeK 
{b14:<7X^ 1 , 10 O-CJC^^L. cn5><OISlif4:flfX^ 
5^*"9XSK]5S§lfc«Ab/-Co KKJSWfiS^ 1 . 2 
0 OX:ic|iJWL. lli^;0'X%0. 0 AWMmr^i^oK 

^ -c ;b - Te?R?a?^^K{b^ ^ >m^^m 
[0 0 5 6] m^^tcmit^^>^mm.mmisamm\cx 

n, 7k t mit^ ^ zyMMit o . 0 6. Ap^SS 4 5 o °C 

40 xMrnmi^fco <i3 LTtf p.nfcfefb^^'vtt. bet 

tk^ffifflA'^ 4 4 m^/ g , 1 2 %, 7j<}S 

mi®«^*S*^ 1 . 2 0 OSS p p m. ^igfl^WS*^ 
1. 3 0 OMp pmTSo/co ^ (1) tCTktttbtg* 
#^fi 1. 2 0 OMSp pm. ±m^^WM 1. 3 

0 onm p p m^^iXKvxwta-sn^mammmii. s o 
%j;'3fei^<. ±mm^mm',i.. s (2) tci;b^s«4 

4 / g ^i-^cA LTS:m ^ n^ffl.}; t /Jn:S :feiSfffl^ 
^> L /Co C U-if-|n!l#fSSiIi£5i-V|7()!iJ'42ffi T 

30 9 0{± 1 . 2 /i mT-fe ofc. ^bf^Mb^. B E Ttbftffi 
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